The female morphology of the nematode Philometra parasiluri Yamaguti, 1935 (Philometridae) is described based on a subgravid specimen found in the oculo-orbit of the Amur catfish Silurus asotus Linnaeus of Lake Biwa, Honshu, Japan collected in April 2007. Light and scanning electron microscopical examination made it possible to study in detail the morphology of this so far little-known species. In contrast to the original species description, no cuticular bosses are found on the body surface; in addition to the previously reported eight large cephalic papillae of the external circle, the cephalic end also bears six (2 lateral and 4 submedian) small papillae of the internal circle and a pair of inconspicuous amphids; no oesophageal teeth are present and the anterior oesophageal lobes are slightly elevated; two large, lateral, papilla-like caudal projections are present. To date P. parasiluri has been found only in Japan and the present finding represents the third documented record of this species. Philometra parasiluri probably has a pronounced annual maturation cycle with the period of the production of larvae in the late spring and summer.
Introduction
The nematode genus Philometra Costa, 1845 contains a large number of species parasitic in the abdominal cavity and various body tissues of fresh-water, brackish-water and marine fishes. Most of them, as those in other philometrid genera, are known only by their large-sized females (Moravec 2006; Moravec and Salgado-Maldonado 2007; Moravec et al. 2007a, b) . Many philometrid species remain inadequately described, which makes the identification of these important parasites difficult.
During recent helminthological examination of some fishes of Lake Biwa, Japan, carried out in April, 2007, two female specimens of the little-known nematode Philometra parasiluri Yamaguti, 1935 (Philometridae) were found in the oculoorbits of the Amur catfish Silurus (syn. Parasilurus) asotus L. This finding made it possible, after more than 70 years, to study in detail the female morphology of this inadequately described philometrid species. The results of this study are presented herein.
Materials and methods
The fish examined (total body length 19-73 cm) were caught by local fishermen. Two philometrid specimens were collected, a complete subgravid female and body remnants of another female containing larvae. The nematodes were fixed and preserved in 96% ethanol. The anterior and posterior ends of the complete specimen were cut off, transferred to 4% formaldehyde solution, cleared with glycerine, and used for light microscopy (LM). Drawings were made with the aid of a Zeiss drawing attachment. After the LM examination, both body ends of the nematode were also used for scanning elec-DOI: 10.2478/s11686-008-0018-7tron microscopy (SEM). They were transferred to 4% formaldehyde solution and then post-fixed in 1% osmium tetroxide, dehydrated through a graded acetone series, criticalpoint-dried and sputter-coated with gold. They were examined using a JEOL JSM-6300 scanning electron microscope at an accelerating voltage of 15 kV. The rest of the nematode body was used for DNA examination. All measurements are in micrometres unless otherwise stated. The scientific names of fishes follow FishBase (Froese and Pauly 2007). Host: Amur catfish, Silurus asotus (Siluridae, Siluriformes) (total body lengths 26 and 28 cm).
Results

Philometra parasiluri
Site of infection: Oculo-orbit. Locality: Lake Biwa, Momose Port (Makino, town of Tahashima-shi), Honshu, Japan (fish dissected and nematodes isolated 24 April 2007).
Prevalence and intensity: 1 specimen found in each of two of 16 P. asotus examined.
Discussion
Philometra parasiluri was established by Yamaguti (1935) on the basis of gravid females collected from the orbit of S. asotus from Lake Ogura, central Honshu, Japan, which, though now drained, was part of the same Yodo River drainage system as Lake Biwa. However, it had probably been reported previously by Inekuma (1921) from the orbit of the same host species from Kanie, west of Nagoya, but if so, Inekuma mistook it for Philometroides anguillae (Ishii, 1916) (reporting it as Filaria anguillae), a specific parasite of the Japanese eel Anguilla japonica Temminck et Schlegel (see Moravec 2006) . In addition to the type host, Yamaguti (1935) also reported P. parasiluri from the body cavity of Odontobutis obscura (Temminck et Schlegel) (Odontobutidae, Perciformes), but it seems likely that these nematodes belonged to another philometrid species, probably Philometroides moraveci Vismanis et Yunchis, 1994 (see Moravec 2006 . Later Yamaguti (1941) reported a single female of P. parasiluri from Parasilurus asotus of Lake Suwa, central Honshu. Rasheed (1963) questioned the validity of another philometrid, Clavinema parasiluri Yamaguti, 1935, described by Yamaguti (1935) from the subcutaneous tissues of Silurus asotus in Japan, and considered it as possibly identical with Philometra parasiluri. Subsequently, Ivashkin et al. (1971) formally designated Clavinema parasiluri to be a junior synonym of Philometra parasiluri, and this synonymy was later accepted by some other authors (e.g., Vismanis et al. 1987) . However, Machida (1970) , Margolis and Moravec (1987), Wu and Yu (1987) and Moravec (2006) have shown that C. parasiluri is a species different from Philometra parasiluri and that Clavinema Yamaguti, 1935 is a valid genus. Roytman (1963) , Belous (1965) and Ermolenko (1984 Ermolenko ( , 2004 reported Philometra parasiluri (later transferred to Philometroides Yamaguti, 1935 by Ermolenko 1984 from the subcutaneous tissues of the Chinese sleeper Perccottus glenii Dybowski from the Amur River basin, Russian Far East, but Vidal-Martínez et al. (1995) pointed out that these nematodes belonged in fact to another species, Philometroides belousae Vidal-Martínez, Aguirre-Macedo et Moravec, 1995 . The latter species was subsequently synonymized by Moravec (2006) with Philometroides moraveci Vismanis et Yunchis, 1994 . Recently Nikolic et al. (2007 reported the finding of Philometroides parasiluri from Perccottus glenii introduced into the Danube River in Serbia but, in this case, it was a misidentification of Eustrongylides sp. larvae (see Moravec 2008) .
It follows from the above discussion that only the specimens from the oculo-orbits of catfishes reported by Yamaguti (1935 Yamaguti ( , 1941 can be taken for Philometra parasiluri, and the only available description of this species is that by Yamaguti (1935) ; therefore, the present finding of this species represents only the third documented record of P. parasiluri. Several years ago, the senior author of this paper (F. Moravec) checked the type specimens of P. parasiluri in Yamaguti's collection, now housed at the Meguro Parasitological Museum, Tokyo (Cat. Nos. R-8-2-1-4, R-9-4-1-1, R-9-4-2-1), but these could not be studied because of their poor condition.
A very important taxonomic feature of Philometra spp. is the number, arrangement and size of the cephalic papillae in females (Rasheed 1963 , Moravec 2004 . Yamaguti (1935) did not illustrate the cephalic papillae of P. parasiluri females in an apical view; he observed only the large papillae of the external circle, stating correctly that "8 papillae arranged at equal intervals" were present. However, as is visible in SEM micrographs (Fig. 2B, C) , the species also possesses 6 small papillae (4 submedian and 2 lateral) of the internal circle, thus resembling some other Philometra spp. in the number, size and arrangement of cephalic papillae, for example P. cynoscionis Moravec, de Buron et Roumillat, 2006 , P. overstreeti Moravec et de Buron, 2006 or P. salgadoi Vidal-Martínez, Aguirre-Macedo et Moravec, 1995 (see Moravec et al. 2001 , 2006 . Yamaguti (1935) also mentioned that "some inconspicuous additional cuticular papillae are present on one side along the entire length of the body"; he illustrated three such papillae (in addition to the lateral caudal projection) on the posterior end of the body. Later Yamaguti (1941) wrote that "there are at the posterior extremity 7 (1 dorsal, 2 subventral and 4 lateral) longitudinal rows of two to five smaller papillae each, but these do not seem to be of constant occurrence as confirmed by re-examination of my original material". However, as confirmed by SEM (Fig. 2E, F) , no such cuticular bosses are present on the specimen examined. It may well be that the "cuticular papillae" reported by Yamaguti were, in fact, artefacts (he probably studied the specimens mounted as permanent preparations, as other nematodes examined by him). In Philometra parasiluri from S. asotus in Japan the case of the presence of such bosses, this species should be assigned to Philometroides, yet Yamaguti (1935) listed this species in Philometra despite his having established Philometroides in the same paper. This suggests that he probably was not quite sure of these "papillae". The life cycle of P. parasiluri is unknown (Moravec 2006 ). Yamaguti (1935) found gravid females (up to 34 mm long) in Silurus asotus from Lake Ogura in May and June, whereas Inekuma (1921) recorded gravid females of P. parasiluri (reported as Filaria anguillae) from the same host species in Kanie at the end of August. The present finding of an advanced subgravid female and a gravid, larvigerous female in catfishes from Lake Biwa at the end of April suggests that P. parasiluri may exhibit a pronounced annual maturation cycle, in which gravid females produce larvae only during the late spring and summer, as do most freshwater philometrids of the temperate zone (Moravec 2006) .
